patients. Multiple ECG criteria have been studied to predict the culprit artery based on ST segment elevation and ST segment depression in different leads.1-9 Many recent studies have been suggesting ST depression in lead aVR as a predictor of LCx artery occlusion.10-12 The purpose of this study is to examine whether the culprit artery in case of the I-AMI can be predicted by lead aVR depression and also to study its sensitivity, specificity and predictive values.
Methods
In order to study retrospectively, we collected 312 patients having an acute I-AMI, admitted in coronary care unit of first hospital of Norman Bethune college of Medicine from 1 st January 2013 to 31 st December 2013 and who subsequently underwent coronary angiography during hospitalization. Only 145 patients (male 105 and female 40) met our inclusion criteria, which included chest pain lasting for ≥ 30 minutes before hospital admission, an increased in serum creatinine kinase (CK-MB) greater than twice the upper limit, ECG abnormalities that included ST segment elevation >0.1mV (1mm) in at least 2 or 3 inferior leads (II, III, aVF), ST segment depression of at least 0.1 mV, and coronary angiography showing total occlusion or critical stenosis >70% in a single vessel either LCx or RCA. Patients with previous history of an acute myocardial infarction, coronary artery bypass surgery or percutaneous coronary intervention prior to current hospitalization, evidence of recent left bundle branch block, and significant stenosis in both LCx and RCA or triple vessel disease were excluded. A 12 lead ECG was recorded in all patients. The ST segment deviation was measured manually to the nearest 0.5mm, 80ms after the J point by a single cardiologist who was unaware of all clinical and angiographic findings. ST segment depression in lead aVR of at least 0.1mv (1mm) was the most important criterion to distinguish between LCx and RCA as presumptive predictor of the culprit artery. Coronary angiography was performed during hospitalization in all patients. 
results
A total of 145 patients (male 105 and female 40) were included in the study, aged 30 to 76 years (mean age 58±11). Overall, 44 patients (30%) were found to have aVR depression and 101 patients (70%) were without aVR depression. The culprit artery was found to be the right coronary artery in 103 patients (71%), the LC in 42 patients (29%). Baseline clinical characteristics were similar between the 2 groups (Table. 1). The LCx disease was found significantly higher proportion in ST depression in lead aVR (n-29; 66%) than without ST depression in lead aVR (n-13; 13%) (p=0.0001). The sensitivity and specificity of ST-segment depression in lead aVR for LCx as the culprit artery were 69% and 85% respectively. The positive predictive and negative predictive value for LC as the culprit arteries were 66% and 87%. However, 101 patients, with ST segment elevation or ST-segment isoelectric or ST segment depression <1mm in the lead aVR, classified as patients without depression in lead aVR were significant for RCA as the culprit artery in 88 (87%) compared to 15 (34%) (p-0001) patients. The sensitivity, specificity, positive predictive value and negative predictive value for RCA as the culprit artery were 85%, 69%, 87% and 66% respectively.
dIscussIon
In an I-AMI, the prognosis of patients depends on identification of the occluded artery (RCA or LCx). Patients with occlusion in the RCA (approx. 80% of cases) is frequently associated with right ventricle involvement and have a poorer outcome 1; [13] [14] . The identification of arteries and the size of infarct plays an important role in guiding the reperfusion therapy. The display of lead aVR (−150°) in an inverted format as lead −aVR (+30°) lies between lead I (0°) and lead II (60°). Thus, aVR depression means −aVR elevation, which represents the infarct of the apical and inferolateral walls, usually supplied by the posterolateral branch of either the RCA or LCx itself. 10 The aVR depression suggests the involvement of LCx or a large RCA with a large posterolateral branch occlusion. This finding is consistent with the observation that 60% of both dominant RCA and dominant LCx infarctions had aVR depression. 15 Several studies have considered the clinical importance of ST-segment depression in lead aVR in an I-AMI to identify the culprit artery. Tieralaet al, in the HAAMU trial, a non- randomized prospective study of an acute I-AMI, proposed a new algorithm and compared it with the prior algorithm from Fiol et al to predict the culprit artery. Among 98 patients included in their study, they found with ECG and angiography a positive and negative predictive value for the prediction of LCx or RCA as an IRA of 75% and 94%, 92% and 75% respectively. The sensitivity and specificity for the RCA, 96% and 56%, respectively, compared to that of Fiol et al with 96% and 38% respectively. Whereas, for the LCx, the sensitivity and specificity were 64% and 96%, respectively, compared to that of Fiol et al with 42% and 96%. They concluded that ST depression in lead aVR is better for predicting LCx as the culprit artery. [8] [9] Kanei et al, with the main aim to review all algorithms and compare them to ST depression in the lead aVR to predict the culprit artery in an I-AMI found the sensitivity and specificity of ST segment depression in lead aVR to predict the LCx as a culprit artery were 53% and 83% respectively. RCA as the culprit artery, the sensitivity and specificity were, 86% and 55%, respectively. 16 Similarly, Sun et al, investigated the sensitivity and specificity of aVR in differentiating LCx form RCA as the culprit artery for an I-AMI. The sensitivity and specificity of LCx were 70% and 94%, respectively 12 and concluded that ST depression in lead aVR is associated with a higher specificity and a good sensitivity for LCx lesion, and all patients who are suspected of having an I-AMI should be carefully examined for aVR lead.
The aim of our study was to make the differential diagnosis, in 12 leads ECG, between LCx and RCA as a presumptive predictor of a culprit artery in patients with an I-AMI according to ST changes in lead aVR. ST depression in lead aVR is a simple, efficient method that does not require multiple complicated steps. ST segment depression in lead aVR was associated with LCx involvement with sensitivity, specificity, positive, and negative predictive values of 69%, 85%, 66% and 87%, respectively. The sensitivity found in our study was higher, in comparison to the following studies; Kanei et al (53%), Tierala et al (64%), Fiol et al (42%). However, the specificity (85%) was less than the Tierala et al and Fiol et al but more than Kanei et al.
Conversely, 101 patients without ST depression in lead aVR were significantly associated with a culprit RCA, 88 (87%) compared to 15 (34%) and corresponding to the sensitivity, specificity, positive, and negative predictive value of 85%, 69%, 87% and 66%, respectively. From our results, the sensitivity obtained to predict RCA as a culprit artery was slightly lower than those found in Kanei et al (86%), Tierala et al (96%), Fiol et al (96%), whereas the specificity were higher than found in the above studies. Those differences in the sensitivity, specificity and predictive value in the previous and our studies, can be explained by the fact that there are some variations in the used criteria, sample size, delay in ECG recording and angiography.
The present study had several limitations that need to be considered when interpreting the clinical implications of our findings. This was a small sample size, retrospective study in a single center. The study lacked the follow-up and complications like reinfarction, post infarction angina, arrhythmias and mortality and the evaluation of right precordial leads (V4R) that have further helped to identify the culprit artery in an I-AMI.
conclusIon
Our study supports, the presence of ST segment depression in lead aVR is associated with good specificity and negative predictive value and modest sensitivity and positive predictive value to determine LCx as a culprit vessel in an I-AMI .Thus, the use of the ST segment in lead aVR remains a simple method with good result for predicting culprit artery.
